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AMENDMENTS TO THE CLAIMS 



This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims : 

1 . (currently amended) An interbody spinal implant for insertion between adjacent 
vertebral bodies of a human spine, said implant comprising: 

a leading end for introduction of said spinal implant into the spine, an opposite 
trailing end, af^spaced apart sides therebetween , and a mid-lonoitudinal axis passing 
through said leading and trailino ends : 

opposite upper and lower surfaces between said leading and trailing ends and 
said spaced apart sides, said upper surface adapted for placement In engagement with 
the bone of one of the vertebral bodies and said opposite lower surface adapted for 
placement in engagement with the bone of the other of the vertebral bodies when said 
implant is placed between the adjacent vertebral bodies; and 

a plurality of surface proiections bon e e nqaa i nq structur e s formed on said upper 
and lower surfaces of said implant , oach of said bon o e ngaging structur e s having a 
bas e , at le ast two of sa i d bone engaging structur e s e ach compris i ng at least a first and 
. a second'^ said one surface projections each proiect i on having at least one forward 



facing facet directed at least in part toward said leading end and at least one rearward 
facet directed at least in part toward said trailing end, each of said forward facet and 
reanA/ard facet having a length and a slope, the length of said forward facet being 
longer than the length of said rearward facet, the slope of said rearward facet being 
steeper than the slope of said forward facet, at least a portion of said rearward facet of 
said first surface proiectiorKt^erl^^nq^ portion of said forward facet of said second 
surface proiection said surfac e project i on having opposed side fac o ts o xtondinq from 
said bas e and b ei ng dir o ct o d g e n e ra ll y toward sa i d spac e d apart s i d o s of said i mp l ant, 
r e sp e ct i vely, sa i d s i d e f a c e ts locat e d b e tw ee n said forward fac e t and s ai d r e arward 
facet of sa i d surfac e proj e ct i on, sa i d s i d e fac e ts conv e rg i ng toward e ach other in a 
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d i r e ct i on away from s ai d bas e , s ai d s i d e f a c e ts h a v i ng a max i mum width th e r e b e tw ee n 
at sa i d b a s e , sa i d bas e b ei ng sp a c e d a part from a base of a noth e r of said bon e 
e ngag i ng structur e s by a d i stanc e no gr e at e r than on e- half th e max i mum width of sa i d 
surface proj e ct i on, said forward fac e ts of sa i d at le ast two of said bono e ngag i ng 
structures facing the sam e dir e ction . 
Claim 2 (cancelled). 

3. (original) The spinal implant of claim 1 , wherein said rearward facet is at an 
angle to at least one of said upper and lower surfaces of said implant. 
Claim 4 (cancelled). 

5. (original) The spinal implant of claim 3, wherein said angle is greater than 90 
degrees. 

Claims 6-18 (cancelled). 

1 9. (currently amended) The spinal implant of claim 1 , wherein said surface 
projections bon e e ngag i ng structur e s are oriented relative to one another to form an 
array. 

20. (currently amended) The spinal implant of claim 1 , wherein said surface 
projections bon e e ngag i ng structur e s are geometrically disposed relative to one another. 

21 . (original) The spinal implant of claim 1 , wherein said upper and lower surfaces of 
said implant are at least in part arcuate. 

22. (original) The spinal implant of claim 1 , wherein at least one of said leading end, 
trailing end, and sides are curved. 

23. (original) The spinal implant of claim 1 , wherein said sides are curved. 

24. (original) The spinal implant of claim 1 , wherein each of said leading end, trailing 
end, and sides are curved. 

25. (original) The spinal implant of claim 24, wherein said leading end, trailing end, 
and sides form a circle. 

26. (original) The spinal implant of claim 1 , wherein said upper and lower surfaces of 
said implant are at least in part planar. 
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27. (currently amended) The spinal implant of claim 1 , wherein said upper and lower 
surfaces converge toward each other along at least a portion of the length of said 
implant. 

28. (original) The spinal implant of claim 1 , wherein said implant comprises a 
material other than bone. 

29. (original) The spinal implant of claim 1 , wherein said implant comprises bone. 

30. (original) The spinal implant of claim 29, wherein said bone includes cortical 
bone. 

31 . (original) The spinal implant of claim 1 , wherein said implant comprises bone 
growth promoting material. 

32. (previously presented) The spinal implant of claim 31 , wherein said bone growth 
promoting material is one of bone morphogenetic protein, hydroxyapatite, and genes 
coding for the production of bone. 

33. (original) The spinal implant of claim 1 , wherein said implant is treated with a 
bone growth promoting substance. 

34. (original) The spinal implant of claim 1 , wherein said implant is a source of 
osteogenesis. 

35. (original) The spinal implant of claim 1 , wherein said implant is at least in part 
bioabsorbable. 

36. (original) The spinal implant of claim 1 , wherein said implant comprises metal. 

37. (original) The spinal implant of claim 36, wherein said metal is ASTM material 
suitable for use as a spinal fusion implant. 

38. (original) The implant of claim 36, wherein said metal includes titanium. 

39. (original) The implant of claim 1 , wherein said implant comprises a plastic 
material. 

40. (original) The implant of claim 1 , wherein said implant comprises a ceramic 
material. 

41 . (original) The implant of claim 1 , wherein said implant is formed of a porous 
material. 
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42. (original) The implant of claim 1 , wherein said implant is formed of a material that 
intrinsically participates in the growth of bone from one of the adjacent vertebral bodies 
to the other of the adjacent vertebral bodies. 

43. (original) The spinal implant of claim 1 , wherein said implant is a motion 
preserving device adapted to space apart and allow motion between the adjacent 
vertebral bodies. 

44. (original) The spinal implant of claim 1 , wherein said spinal implant is a fusion 
implant. 

45. (currently amended) The spinal implant of claim 44, wherein said upper and 
lower surfaces include at least one opening to permit bone growth from on e of th e 
adjacent vertebral bodv bod i os to th e oth o r ono of the adjacent vertebral bod v bodios 
through said implant. 

46. (original) The spinal implant of claim 44, wherein said implant has an internal 
chamber and an access opening for accessing said internal chamber. 

47. (original) The spinal implant of claim 46, wherein said implant has a cap for 
closing said access opening. 

48. (currently amended) The spinal implant of claim 46, wherein said upper and 
lower surfaces include at least one opening in communication with said internal 
chamber to permit bone growth from on e of th e adjacent vertebral bod v bod ie s to the 
other on e of th e adjacent vertebral bod v bodi e s through said implant. 

49. (original) The spinal implant of claim 46, wherein said internal chamber is 
capable of containing bone growth promoting material. 

50. (previously presented) The spinal implant of claim 49, wherein said bone growth 
promoting material is one of bone morphogenetic protein, hydroxyapatite, and genes 
coding for the production of bone. 

51 . (original) The spinal implant of claim 1 , further comprising at least one opening 
capable of retaining fusion promoting materials. 

52. (withdrawn) The spinal implant of claim 1 , further comprising at least one cut 
cleaving said surface projection into at least two portions. 
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53. (withdrawn) The spinal implant of claim 52, further comprising at least a second 
cut cleaving said surface projection into at least four portions. 

54. (withdrawn) The spinal implant of claim 52, where said cut penetrates said 
surface projection at a depth substantially equal to that of the height of said surface 
projection. 

55. (withdrawn) The spinal implant of claim 53, where said second cut penetrates 
said surface projection at a depth substantially equal to that of the height of said 
surface projection. 

56. (withdrawn) The spinal implant of claim 52, wherein said cut is oriented along 
one of the mid-lonaitudinal l onaitudin al axis of said implant, an axis perpendicular to the 
mid-lonaitudinal l ona i tud i na l axis of said implant, and an axis at an angle between the 
mid-lonqitudinal l ong i tud i n al axis and the axis perpendicular to the mid- 



id 131 . (currently amended) An interbody spinal implant for insertion between adjacent 
vertebral bodies of a human spine, said implant comprising: 

a leading end, an opposite trailing end , and sp a c e d a p a rt oppos i t e s i d e s 
th e r e b e twe e n , a mid-longitudinal axis passing through said leading and trailing ends, 
and right and left sides between said leading and trailing ends, said right and left sides 
being spaced apart on opposite sides of the mid-longitudinal axis and ; 

opposite upper and lower surfaces between said leading and trailing ends and 
said spac e d a part oppos i t e right and left sides, said upper surface adapted for 
placement in engagement with the bone of one of the vertebral bodies and said 
opposite lower surface adapted for placement in engagement with the bone of the other 
of the vertebral bodies when said implant is placed between the adjacent vertebral 
bodies; and 

a plurality of surface proiections bon e e ncag i ng structur e s formed on said upper 
and lower surfaces of said implant , each of said surface projections having a pluralitv of 
facets, each of said facets having a perimeter defining each facet. at le ast two of said 
bon e engag i ng structur e s e ach compr i s i ng at least a first and a second of saide ne 





Claims 57-130 (cancelled). 
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surface projections each pro ie ct i on having at least one riqht forward fac i ng facet directed 
at least in part toward said right side on e of s ai d spac e d apart opposit e s i d e s and at 
least one r e arward left facet directed at least in part toward said left side t he other on e of 
sa i d spac e d apart opposit e s i d e s , each of said rioht and left facets forward facet and 
r e arward fac e t having a length and a slope, the length of said forw a rd right facet being 
longer than the length of said r e arward left facet, the slope of said r ea rward left facet 
being steeper than the slope of said forward right facet, said first and second surface 



projections.^having:at:least_oiieLfacet-with-the-perimeter of said at least one facet having 




at least a first and a second portion arranged to fornri an included anale>areater than 90 



decrees betweeiilsilcrfTrst and second portions of the perimete r s ai d a t lea st on e 
surf a c e proj e ct i on hav i ng oppos e d sid e fac e ts d i r e ct e d g e n e ral l y tow a rd sa i d le ad i ng 
and trail i ng ends, rospoct i voly, said side facets located between sa i d fonA/ard fac o t and 
sa i d re a rw a rd fac e t of sa i d surface projection, said side facets converging toward e ach 
oth e r i n a dir e ction away from t he base o f sa i d pro je ct i on, said forw a rd fac e ts of s a id a t 
l e ast two of sa i d bone engaging structur e s facing th e sam e d i r e ct i on . 
Claim 132 (cancelled). 

1 33. (currently amended) The spinal implant of claim 131 , wherein said rearward left 
facet is at an angle to at least one of said upper and lower surfaces of said implant. 
Claim 134 (cancelled). 

135. (original) The spinal implant of claim 133, wherein said angle is greater than 90 
degrees. 

Claim 136 (cancelled). 

137. (currently amended) The spinal implant of claim wherein said 
projections are oriented relative to one another to form an array. 

138. (original) The spinal implant of claim 131, wherein said projections are 
geometrically disposed relative to one another 

1 39. (original) The spinal implant of claim 131 , wherein said upper and lower surfaces 
of said implant are at least in part arcuate. 

140. (original) The spinal implant of claim 131, wherein said upper and lower surfaces 
of said implant are at least in part planar. 
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141. (currently amended) The spinal implant of claim 131, wherein said upper and 
lower surfaces converge toward each other along at least a portion of the length of said 
implant. 

142. (original) The spinal implant of claim 131, wherein said implant comprises bone 
growth promoting material. 

143. (previously presented) The spinal implant of claim 142, wherein said bone 
growth promoting material is one of bone morphogenetic protein, hydroxyapatite, and 
genes coding for the production of bone. 

144. (original) The spinal implant of claim 131, wherein said implant is a motion 
preserving device adapted to space apart and allow motion between the adjacent 
vertebral bodies. 

145. (original) The spinal implant of claim 131 , wherein said spinal implant is a fusion 
implant. 

Claims 146-202 (cancelled). 

203. (previously presented) The spinal implant of claim 1 , in combination with a fusion 
promoting substance. 

204. (previously presented) The spinal implant of claim 203, wherein said fusion 
promoting substance includes at least one of bone, bone morphogenetic protein, 
hydroxyapatite, and genes coding for the production of bone. 

205. (previously presented) The spinal implant of claim 131 , in combination with a 
fusion promoting substance. 

206. (previously presented) The spinal implant of claim 205, wherein said fusion 
promoting substance includes at least one of bone, bone morphogenetic protein, 
hydroxyapatite, and genes coding for the production of bone. 

207. (currently amended) The spinal implant of claim 1 , wherein each of said first and 
second surface proj ections h ave a base that is s ai d bas e s of at le ast two of sa i d bon e 
engag i ng structur e s ar e adjacent to one another. 

208. (currently amended) The spinal implant of claim 1 , wherein each of said first and 
second surface projections have a base, said bases beina sa i d imp l ant h a s a 
l ongitud i nal a x i s and s ai d bas e s of at le ast two adj a c e nt bon e e ng a g i ng structur e s ar e 
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spaced apart from one another along a direction generally parallel to the mid- 
lonqitudinal l ona i tud i na l axis of said implant. 

209. (currently amended) The spinal implant of claim 1 , wherein each of said first and 
second surface projections have a base, said bases beina sa i d imp l ant has a 
l ong i tud i nal ax i s and sa i d bases of a t l e ast two a dj acent bo n e e ngaging structur e s ar e 
spaced apart from one another along a direction generally transverse to the mid- 
lonaitudinai l ona i tudina l axis of said implant. 
Claims 210-212 (cancelled). 

213. (currently amended) The spinal implant of claim 1 31 , wherein each of said first 
and second surface proiections have a base, said bases beina th e bas e s of at lea st two 
of sa i d bon e e ngag i ng structur e s ar e adjacent tg^one another. 

214. (currently amended) The spinal implant of claim 131, wherein each of said first 
and second surface proiections have a base, said bases beina sa i d i mplant h a s a 
l ongitud i na l ax i s and th e bas e s of at l e ast two a djac e nt bon e engag i ng structur e s ar e 
spaced apart from one another along a direction generally parallel to the mid- 
lonQitudinal lona i tud i na l axis of said implant. 

215. (currently amended) The spinal implant of claim 131, wherein each of said first 
and second surface proiections have a base, said bases beinq sa i d i mp la nt has a 
l ong i tud i n al ax i s and th e bas e s of at le ast two adjac e nt bon e e ngag i ng structur e s ar e 
spaced apart from one another along a direction generally transverse to the mid- 
lonaitudinal l ona i tudina l axis of said implant. 

Claims 216-218 (cancelled), 

219, (currently amended) An interbody spinal implant for insertion between adjacent 
vertebral bodies of a human spine, said implant comprising: 

a leading end for introduction of said spinal implant into the spine, an opposite 
trailing end, af^d-spaced apart sides therebetween , and a mid-lonaitudinal axis passino 
throuoh said leading and trailing ends ; 

opposite upper and lower surfaces between said leading and trailing ends and 
said spaced apart sides, said upper surface adapted for placement in engagement with 
the bone of one of the vertebral bodies and said opposite lower surface adapted for 
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placement in engagement with the bone of the other of the vertebral bodies when said 
implant is placed between the adjacent vertebral bodies; and 

a plurality of surface proiections bon o Qnaaaina structures formed on said upper 
and lower surfaces of said implant , at least a first and a second of said ono of said bon e 
e ngaging structur e s compr i s i ng surface proiections each croi e ctions having at least one 
foHA/ard facing facet directed at least in part toward said leading end and at least one 
rearward facet directed at least in part toward said trailing end, each of said forward 
facet and rearward facet having a length and a slope, the length of said fonA^ard facet 
being longer than the length of said rean^^ard facet, the slope of said rearward facet 
being steeper than the slope of said forward facet, sa i d surface proj e ctions hav i ng 
oppos e d s i d e facets dir e cted g e ner a l l y toward sa i d sid e s of sa i d i mp l ant, said s i d e 
fac e ts locat e d b e twe e n said forward fac e t and sa i d r e arward facet of sa i d surface 
proj e ct i ons, sa i d s i d e fac e ts conv e rg i ng toward e ach oth e r in a d i r e ction aw a y from th e 
bas e of sa i d proj e ct i ons, said first and second surface projections each r ea nA/ard fac e t 
having an included angle between said rearward facet and the base greater th^ 90 
degrees relativejto at least one of said upper and Jower surfaces of said implant. 
Claims 220-227 (cancelled). 

228. (previously presented) The spinal implant of claim 219, wherein said upper and 
lower surfaces of said implant are at least in pa rt arcuate. 

229. (previously presented) The spinal implant of claim 219, wherein at least one of 
said leading end, trailing end, and sides am purved. ^ 

230. (previously presented) The spinal implant of claim 219, wherein said sides are 
curved. 

231 . (previously presented) The spinal implant of claim 219, wherein each of said 
leading end, trailing end, and sides are curved. 

232. (previously presented) The spinal implant of claim 231 , wherein said leading end, 
trailing end, and sides form a circle. 

233. (previously presented) The spinal implant of claim 219, wherein said upper and 
lower surfaces of said implant are at least in part planar. 
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234. (currently amended) The spinal implant of claim 219, wherein said upper and 
lower surfaces converge toward each other alone at least a portion of the length of said 
implant. 

235. (previously presented) The spinal implant of claim 219, wherein said implant 
comprises a material other than bone. 

236. (previously presented) The spinal implant of claim 219, wherein said implant 
comprises bone. 

237. (previously presented) The spinal implant of claim 236, wherein said bone 
includes cortical bone. 

238. (previously presented) The spinal implant of claim 219, wherein said Jmplant 
comprises bone growth promoting material. 

239. (previously presented) The spinal implant of claim 238, wherein said bone 
growth promoting material is one of bone morphogenetic protein, hydroxyapatite, and 
genes coding for the production of bone. 

240. (previously presented) The spinal implant of claim 219, wherein said implant is 
treated with a bone growth promoting substance. 

241 . (previously presented) The spinal implant of claim 219, wherein said implant is a 
source of osteogenesis. 

242. (previously presented) The spinal implant of claim 219, wherein said implant is at 
least in part bioabsorbable. 

243. (previously presented) The spinal implant of claim 219, wherein said implant 
comprises metal. 

244. (previously presented) The spinal implant of claim 243, wherein said metal 
includes titanium. 

245. (previously presented) The spinal implant of claim 219, wherein said implant 
comprises at least one of a plastic material and a ceramic material. 

246. (previously presented) The spinal implant of claim 219, wherein said implant is 
formed of a porous material and a material that intrinsically participates in the growth of 
bone from one of the adjacent vertebral bodies to the other of the adjacent vertebral 
bodies. 
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247. (previously presented) The spinal innplant of claim 219, wherein said innplant is a 
motion preserving device adapted to space apart and allow motion between the 
adjacent vertebral bodies. 

248. (previously presented) The spinal implant of claim 21 9, wherein said spinal 
implant is a fusion implant. 

249. (currently amended) The spinal implant of claim 248, wherein said upper and 
lower surfaces include at least one opening to permit bone growth from on e of th e 
adjacent vertebral bodv bod ie s to th e oth e r on e of th e adjacent vertebral bodv bod ie s 
through said implant. 

250. (previously presented) The spinal implant of claim 248, wherein said implant has 
an internal chamber and an access opening for accessing said internal chamber. 

251 . (currently amended) The spinal implant of claim 250, wherein said upper and 
lower surfaces include at least one opening in communication with said internal 
chamber to permit bone growth from on e of th e adjacent vertebral body bodles to the 
oth e r on e of th e adjacent vertebral bod v bod ie s through said implant. 

252. (previously presented) The spinal implant of claim 250, wherein said internal 
chamber is capable of containing bone growth promoting material. 

253. (previously presented) The spinal implant of claim 252, wherein said bone 
growth promoting material is one of bone morphogenetic protein, hydroxyapatite, and 
genes coding for the production of bone. 

254. (previously presented) The spinal implant of claim 219, further comprising at 
least one opening capable of retaining fusion promoting materials. 

255. (currently amended) The spinal implant of claim 219, wherein said first and 
second surface projections each have a base, said bases beina th e bas e s of at le ast 
two of sa i d bon e e ng a ging structur e s are adjacent tg^one another. 

Claims 256-258 (cancelled). 

259. (new) The spinal implant of claim 1 , wherein said first and second surface 
projections each have opposed side facets directed generally toward said spaced apart 
sides of said implant, respectively, said side facets being located between said fonA/ard 
facet and said rearward facet of each of said first and second surface projections, said 
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side facets converging toward each other in a direction away from one of said upper 
and lower surfaces of said innplant. 

260. (new) The spinal implant of claim 259, wherein said opposed side facets 
intersect each other. 

261 . (new) The spinal implant of claim 260, wherein said opposed side facets 
converge to form a peak at the top of said surface projection. 

262. (new) The spinal implant of claim 261 , wherein said peaks of at least two of said 
surface projections are aligned along lines that are at least one of perpendicular, 
parallel, and diagonal to the mid-longitudinal axis of said implant. 

263. (new) The spinal implant of claim 261 , wherein said peak of said first surface 
projection overlies at least a portion of said second surface projection. 

264. (new) The spinal implant of claim 261 , wherein said peaks of said first and 
second surface projections are at the same height above one of said upper and lower 
surfaces of said implant. 

265. (new) The spinal implant of claim 259, wherein adjacent side facets of adjacent 
surface projections are spaced apart to define a groove therebetween. 

266. (new) The spinal implant of claim 259, wherein a plurality of adjacent surface 
projections are spaced apart to form a plurality of grooves therebetween. 

267. (new) The spinal implant of claim 266, wherein at least one of said grooves is 
parallel to the mid-longitudinal axis of said implant. 

268. (new) The spinal implant of claim 266, wherein at least two of said grooves cross 
each other. 

269. (new) The spinal implant of claim 266, wherein at least one of said grooves has a 
horizontal cross-sectional shape that is one of a v-shape, u-shape, and a box-like 
shape. 

270. (new) The spinal implant of claim 259, wherein each of said first and second 
surface projections have a base and said side facets have a maximum width 
^therebetween at said base, said base being spaced apart from a base of another of 
said surface projections by a distance no greater than one-half the maximum width of 
one of said first and second surface projections. 



- 17- 



Application No. 09/921,844 
Amendment dated October 8, 2003 
Reply to Office Action of April 23, 2003 

271 . (new) The spinal implant of claim 1 , wherein said forward facets of each of said 
first and second surface projections face the same direction. 

272. (new) The spinal implant of claim 1 31 , wherein said first and second surface 
projections each have opposed side facets directed generally toward said leading and 
trailing ends, respectively, said side facets being located between said right facet and 
said left facet of each of said first and second surface projections, said side facets 
converging toward each other in a direction away from the base of each of said first and 
second surface projections. 

273. (new) The spinal implant of claim 272, wherein adjacent side facets of adjacent 
surface projections are spaced apart to define a groove therebetween. 

21 A, (new) The spinal implant of claim 272, wherein each of said first and second 
V surface projections have a base and said side facets have a maximum width 

therebetween at said base, said base being spaced apart from a base of another of 
said surface projections by a distance no greater than one-half the maximum width of 
one of said first and second surface projections. 

275. (new) The spinal implant of claim 272, wherein said opposed side facets 
converge to form a peak, said peaks of said first and second surface projections being 
at the same height above one of said upper and lower surfaces of said implant. 

276. (new) The spinal implant of claim 1 31 , wherein said right facets of each of said 
first and second surface projections face the same direction. 

277. (new) The spinal implant of claim 219, wherein said surface projections have 
opposed side facets directed generally toward said sides of said implant, said side 
facets being located between said forward facet and said rearward facet of said surface 
projections, said side facets converging toward each other in a direction away from the 
base of said first and second projections. 

278. (new) The spinal implant of claim 277, wherein said opposed side facets 
converge to form a peak at the top of each of said surface projections. 

279. (new) The spinal implant of claim 278, wherein said peaks are aligned along 
lines that are at least one of perpendicular, parallel, and diagonal to the mid-longitudinal 
axis of said implant. 
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280. (new) The spinal implant of claim 277, wherein adjacent side facets of adjacent 
surface projections are spaced apart to define a groove therebetween. 

281 . (new) The spinal implant of claim 277, wherein a plurality of adjacent surface 
projections are spaced apart to form a plurality of grooves therebetween. 

282. (new) The spinal implant of claim 281 , wherein at least one of said grooves is 
parallel to the mid-longitudinal axis of said implant. 

283. (new) The spinal implant of claim 281 , wherein at least two of said grooves cross 
each other. 

284. (new) The spinal implant of claim 281 , wherein at least one of said grooves has a 
horizontal cross-sectional shape that is one of a v-shape, u-shape, and a box-like 
shape. 
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